Animals. Wistar strain albino male rats, weighing 250 to 350g, were obtained from the animal and plant supply section of National Institute of Radiological Sciences.
Animals were maintained on a pellet diet, iodine content 2.4mg I/kg of diet from Funabashi Farm Ltd., and they received 20 or 200mg of KC-400 dissolved in 0.5ml of olive oil using a metallic catheter; control animals received olive oil alone. from Daiichi Radio Chemicals. Specific activities were 20-30mCi/mg thyroxine. On paper chromatography 88.9% of radioactivity was in 131I-thyroxine fraction.
Biochemicals Inc. (Milwaukee, Wis.).
3, 10, 20 and 30 days after the administration of KC-400, the whole body, as well as liver and thyroid were weighed and the following observation concerning the metabolism of thyroid hormone were made. the whole body radioactivity of animals were measured by an animal counter (Armac) up to 14 days.
Biliary excretion of 131I-thyroxine. Under pentobarbital anesthesia, the bile ducts of the rats were cannulated with fine polyethylen tubing (PE-10). Each rat was given single injection small test tubes over the intervals 0-2hr and 2-4hr after the 131I-thyroxine injection. During this experiment the rats were kept in an anesthetized condition by additional treatment with pentobarbital. After weighing each bile, total radioactivity was measured by a well-type scintillation counter (Aloka).
Chromatography. For the analysis of the radioactive components in the bile, samples to ascending paper chromatography in freshly prepared n-butanol equilibrated with an equal volume of 2N acetic acid (BAW). Radioactivity on the strips was measured with a radiochromatogram scanner (Packard).
The peaks of radioactivity corresponding to iodide and thyroxine were identified by comparing their Rf values with those of the peaks obtained by radioactive iodide and thyroxine added to non radioactive rat bile and developed in the same solvent system.
The main band, supposed to be thyroxine glucuronide, was eluted with 0.02N NH4OH from this region, the eluate was lyophilized and the residue was dissolved in 0.9% NaCl and rechromatographed.
RESULTS
Effect of PCB on liver and thyroid weight. As shown in Table 1a and b, weight of liver and thyroid were increased significantly in rats treated with 200mg KC-400 at least for 30 days, whereas the effect of 20mg dose of KC-400 on liver and thyroid weight was statistically not significant.
Effect of PCB on whole-body turnover of 131I-thyroxine. 3 days after a single administration of KC-400, animals were injected with 0.2 course of the whole-body radioactivity was studied. As shown in Fig. 1 the elimination rate of 131I-thyroxine from the whole body was remarkably accelerated by 200mg dose of KC-400. However, 20mg of KC-400 did not affect the thyroxine turnover at all.
Effect of PCB on biliary excretion of 131I-thyroxine. Since the early phase elimination rate of 131I-thyroxine from the whole body of animals treated with 200mg of PCB was remarkably great compared with control, we assumed there was enhanced biliary excretion of 131I-thyroxine in the experimental animals. And this assumption was confirmed Fig. 3 shows that of the control rats. In the case of control rats major and minor band were identified to be thyroxine and iodide, respectively. On the other hand in the case of KC-400 treated rats, the proportions of thyroxine and iodide were small compared to that of the broad band supposed to be thyroxine-glucuronide from its Rf. As shown in Fig. 2b , thyroxine-glucuronide fraction was actually converted into thyroxine DISCUSSION 
AND CONCLUSION
The present study indicated that the single administration of 200mg of KC-400 clearly increased the thyroid weight of rats fed a relatively high iodine diet at least for 30 days. Furthermore PCB clearly enhanced the biliary excretion of thyroxine.
Hepatic conjugation of thyroxine with glucuronic acid plays an important role in the biliary excretion of thyroxine7).
Moreover, enhanced biliary thyroxine excretion induced by the polycyclic hydrocabon type of hepatic microsomal inducer such as 3, 4-benzpyrene8) or 3-methylcholanthrene9,10) have been ascribed to hepatic thyroxine-glucuronide formation.
The effects of 200mg KC-400 resembled those of the polycyclic hydrocabons; KC-400 enhanced biliary thyroxine excretion 4-5 fold, increased the biliary clearance rate of circulating thyroxine and increased the fraction of biliary radioactivity present as thyroxine-glucuronide, while reduced those of free thyroxine and iodide. Like phenobarbital it enhanced bile flow.
According to the recent theory of pituitary-thyroid negative feedback mechanism, decrease in concentration of circulating thyroid hormone would stimulate secretion of thyrotropin (TSH) from pituitary gland, hence would course goiter12).
While the present work was in progress, similar results were reported by Bastomosky11).
SUMMARY
In an attempt to study the effect of polychlorinated biphenyls on iodine metabolism, Kanechlor KC-400 (a mixture of PCB) was administered to rats.
At 3, 10, 20 and 30 days after a single oral administration of KC-400, the following studies were performed; 1) weighing of liver and thyroid, 2) Kinetics of whole-body 131I-thyroxine, 3) biliary excretion of 131I-thyroxine, 4) analysis of the radioactive components in the bile.
A single administration of 200mg dose of KC-400 drastically affected the iodine metabolism of rats as follows; the weights of liver and thyroid were increased at least for 30 days, elimination of thyroxine from the whole body was accelerated, the biliary excretion of thyroxine was enhanced at least for 20 days, and throxine gluculonide in bile increased for two hours after injection of 131I-thyroxine.
